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SECTION III.-FORECASTS. 
FOBECASTS AND WAENINGS FOB MAY, 1916. 

By H. C. FRANKENFIELD, Profeessor of Meteorology. 

[Dated: U. 8. Weather B-U, W'ashhgtm, June 7, 1916.1 

GENERAL PRESSURE DISTRIBUTION OVER THE UNITED 
STATES AND CANADA, INCLUDING THE HAWAIIAN AND 
ALEUTIAN ISLANDS, ALASKA, AND THE WESTERN POR- 
TIONS OF THE MIDDLE ATLANTIC OCEAN. 

Pressure conditions over the Pacific Ocean and Alaska 
were quite well defined during the month with altenia- 
tions of high and low pressure, each lasting about one 
week. h exception should be noted in ressure con- 

was but a single depression of well-defiled character, 
occurring from the 17th to 19th, inclusive. Otherwise 
pressure in this vicinit was high, as a rule, with occasional 

daturbances during the month. It should be noted, 
however, as a departure from the niore usual conditions 
that the high and low areas over the North and the South 
Pacific were, as a rule, coincident throughout the month. 
As would be espected from conditions over the Pacific 

Ocean, there was also an absence of severe disturbances 
over the United States. The most marked ones were 
those that moved over the estreme northern portions of 
the country, although there were several others of only 
slightly less intensity that developed in the Plateau 
Re ion and moved eastward and northeastward by wag 

On the whole pressure was below normafkuring the month, 
only the second decade showing any positive departures 
of come uence and these only over the estreme north. 
Over the % orth Atlantic Ocean, as indicated by the baro- 
metric readings at  IIorta, Bermuda and Turks Island, 
there were alternate waves of moderately low and niod- 
erately high pressure, but nothing deserving of special 
men tion. 

ditions in the vicinity of the Aleutian Islanc P s where there 

approaches to norma Q conditions. There were no great 

of t 5 e central Plains States and the U er Lake Region. 

STORM WARNINGS. 

Small-craft warnings were ordered on the morning of 
May 4 on Lake Superior for fresh to st,rong southerly 
winds that were esgected froni the exstward movement 
of a low pressure area froni the Canadian Northwest. 
Strong winds, really sufficient to justify a warning of a 
moderate storin, occurred over western Luke Superior 
and nort.hern Ln.ke Michigan, but they were of very short 
duration. On the evenin of the 7th another disturbance 

eastern Minnesot,a and northwest warnings were ordered 
at  10 p. m. for western Lake Superior and northern Lake 
Michigan. Reports froni Manitoba were missing and 
it aftelwards developed that trhe storm center was really 
over the latter section, with lower pressure. Knowled e 
of this fact would have emitted the display over Lafe 

twelve hours earlier. On the morning of the 8th the dis- 
turbance was over northern Lake Superior with still fur- 
ther increased energy and the warnmgs were extended 
throughout the Lake Region, the direction being north- 

from the Canadian Nort % west had apparently reached 

Huron and southern La E e Michigan to have been made 

west on the U per Lakes and southwest on the Lower 
Lakes. Wester P y gales occurred generally, except on 
Lake Ontario, and a t  8 p. m. of the 8th the storm center 
was over 'the lower St. Lawrence Valley. Northwest 
warnings were then ordered on the Atlantic coast from 
Delaware Breakwater to New York and on the following 
day moderate nortshwest ales occurred as forecast. By 
the evening of the 9th sti K 1 another Canadian Northwest 
disturbance of more decided character than its two imme- 
diate predecessors had reached eastern South Dakota 
and storm warnings were ordered for trhe U per Lakes, 

being forecast for Lakes Superior and Michigan. On the 
followin morning when the disturbance was central over 
eastern banitoba the storm warnings were extended to 
southern Lake Huron and the Lower Lakes. Severe 
southwest and west gales occurred, lasting until the even- 

of the l l th ,  a number of stations re orting wind 

of 72 miles a t  Buffalo. Warnings had, of course, been 
continued and changed to northwest and the last (from 
Erie to Oswego) were not lowered until 9 p. in. of the 
11th. On the evening of the loth, when the storm was 
still over Lake Superior, southwest warnin were ordered 

escept southern Lake Huron, south and sout x west gales 

:Tocities of more than 50 miles an hour, wit K a maximum 

on the Atlantic coast from Delaware !E reakwater to 

13th, when it was ap- 
proaching the southern Florida coast. Advisory warn- 
m s were then idsued t,o Atlantic and Gulf ports, and 

the following morning (the 14th) with steadily falling, 
although not very low, pressure over Florida, with in- 
creasin easterly winds, northeast storm warnin were 

the day moderate gales occurred on the northern Florida 
coast and fresh to strong winds on the Georgia and South 
Carolina coasts, but nothing of consequence farther 
northward. The disturbance continued to move slowly 
up the coast with steadily falling ressure and some rain 

it was central over eastern South Carolina, m t h  a barom- 
eter reading of 29.70 inches at Charleston. Special obser- 
vations were called for and advisory warnlngs issued. 
Northeast warnin were ordered to be displayed a t  6 
p. m. at Block Is ff" and and Nantucket, and at  9:45 p. m. 
they were extended along the coast from Sandy Hook to 
Eastport. The storm had now increased considerably in 
ener y, and on the mornin of the 17th was central over 

29.32 inches, and moderate gales had occurred from 
northern New Jersey to Cape Cod. These increased in 
severity, accom anied by ram, and by the evening of the 
17th strong gaes P had occurred on the coast from New 
York to Maine, the storm center a t  that time being over 
the western Maine coast (29.28 inches). After this time 
there was some interference on the part of the western 
storm next to be mentioned, and a consequent rapid 

de 7 ay in shipping suggeskd until further advices. On 

ordere d from Jacksonville to Fortress Monroe. !&ring 

but without strong winds, and on t \ e morning of the 16th 

sout E ern New En land wit B lowest barometer reading of 
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diminution in ener y, although ressure continued com- 

During the loth, when the preceding western disturb- 
ance was over Lake Superior a t  about its greatest inten- 
sity, a disturbance formed over the estreme Southwest 
with marked high pressure on the north Pacific coast. 
The Southwest disturbmce did not move ra d l y ,  but 
pressure fell slowly and steadily to the nortkeastwn,rd 
with the hiah area moving across the northern tier of 
States, and &ally by the evening of tlhe 13th the disturb- 
ance was central over northern New-Mesico with proni- 
ise of more rapid develo ment and wlth a steep gradient 

Su erior. Nortrheast storm warnings were accordingly 
orfered at  9:45 p. ni. on Lake Su erior from Duluth, 

warnings on the following morning a t  the remainder of the 
Up er Lake stations. The storm at this time was cen- 
tra over eastern Kansas, ancl during the next 24 hours 

ales occurred on western Lake Superior, but 
only mo d erately strong winds over the remainder of the 
Upper Lakes. As the disturbance was moving slowl , 
tional 24 hours, escept over the estreme sout8hern por- 
tions of Lakes Michigan and Huron, and during t,he 16th 
the winds subsided. 

On the morning of the 18th a moderate disturbmce 
from the estreino Southwest WIXS centra.1 near the mouth 
of the Rio Grmde, and there hac1 been some st,rong thin- 
derstorm winds a t  Galveston. One p. in. special obser- 
vations from Gulf stations did not indicate anything un- 
usual, but the disturbance evidently moved rapidly 
across the northelm Gulf nntl pressure fell rupiclly during 
the aftelmoon. Accordingly northeast and southenst 
warnings of strong easterly winds were ordered at  5 ).ni. 
from Bay St. Louis, Miss., to Ceclar Keys, F l t ~  !hiese 
occurred before evening, most,ly in the form of t,liundcr- 
squalls, and by 8 p. in. only sliglit evidences of the dis- 
turbance remained. During the same time ti disturbance 
had been develo ling over the mitldle Plateau. It, did not 

tral over western Colornclo. By tlie followin evening i t  

Lake Huron and, as a recaution, northeast warnings were 

Wis., to Micliignii City, Ind. At 1O:OO a. m. of the 31st, 
northeast and southeast warnings were ordered a t  tlie 
remaining Up er Lake stations, and a t  4 . m. southeast 

k i n  the 31st the disturbance divided with a decided 

northward to k n e s o t a ,  while the other section dissipated 
over northeastern Tesas. Consequently the resulting 
winds on the Lakes, while stron were by no means clan- 

changed to “small craft.” 
On the morning of the 23d there was another Plateau 

disturbance over Nevada. It moved slowl eastward, 

Colorado to eastern South Dakota with fair development. 
Northeast storm warnings were then ordered on Lake 
Superior from Duluth, Mimi., to h h l m d ,  Wis., and small 
oraft warnings a t  remaining Lake Superior stations. 
During the day northeasterly gales occurred as forecast, 
diminlnhing during the ni ressure fell to the north- 
westward, and the its energy. l%e last 
warnin of the month was a “small craft” on the 30th on 

paratively low unti f the night, of ts R e 19th. 

toward the high area t E a t  at  the time was over Lake 

Minn., to Ashland, Wis., and nort 1 east and southeast 

the warnings were continued on the 15th for an ad (9 i- 

P 

move much unti I the evening of the 19th when it was cen- 

was over southwestern Kansas with a fair hig 3 1 area over 

ordered on Lake Mic p. ligan a t  11 p. ni. from Green Bay, 

warnings a t  f ower Lake stations from 8 etroit to Erie. 

loss o 9 energ 

gerous, and on the morning of t %) e 22d the warnings were 

and on the morning of the 25th it estended 1 rom eastern 

one section going to Iowa and thence 

47081-1- 
the mi d dle Atlantic and New England coasts, hoisted on 

account of a depression that had come out of the unset- 
tled barometric conditions of the few previous days in the 
estrenie West and had moved to the upper St. Lawence 
Valley. Fre.sh to moderately strong wluds occurred. 

FROST WARNINGS. 

While cool weather prevailed during much of the month, 
there were 110 general and decided frost 
tlie more or less persistent cloudiness. 
three weeks frosts were forecast about 
for some portions of the Northern States, and while some 
of these warnings were verified, others were not, and the 
general results were not satisfactory owing to  the exces- 
sive cloudiness. Frost warnings during the last 10 days 
of the month were less fre uent and more successful. A 

cast owing to the absence on the morning of the 30th of 
the pronounced conditions that developed during the 

heavy frost on the 31st in ?J pper Michigan was not fore- 

day. 
DISTRICT WARNINGS DURING MAP. 

Chicago d&rict.-Frost wasnin s were issued for some 

in the month. On the 1st warnings were issued for 
dscousin, western.Illinois, enst and north-central Iowa, 
and southwestern Missouri, and warning of frosts or 
freezin temperature for Montana. Tliese warnings were 
verifiec P except in southwestern Missouri. An area of 
high pressure wit81i freezing temperature was overspread- 
ing tlie Northwest on the morning of the 2d, following a 
disturbance centered over Colorado. Accordingly frost 
waiiiings were issued for the northelm and westeiv por- 
tions of the district. Tliese warnings were verified 
genernlly escep t in Wiscoiisiii where precipitation occur- 
red cluriiig tlie night. On the 3d warnmgs were sent 
only to ceiitrnl Illinois, as the high pressure area was 
moving far to the southward, and a marked disturbance 
was developing over the Iar Northwest. This disturb- 
~ n c e  wm centered over Manitoba on the nioriiing of the 
4th and wits followed by cooler weather. Frost warnings 
were issued for North Dakota aiici northwestern Min- 
nesota, but failed of verification on account of the iin- 
mediate developnient of another disturbance over the 
Nortliwes t. 

No further WiXniillgs were required until the 7th when 
n disturbance of niuc.li force was moving enstward near 
the nortlieni border, ancl was followed by a High of the 
North Pacific type. Warnings were issued for Montana, 
Wyoming, the western portions of the Dakotas, and 
nortliwea tern Nebraska. Frost occurred on tlie morning 
of the Sth, as predicted, esce t i n  westeni North Dakota, 

hgs were issued for frost the following night in Wiscon- 
sin, Minneso ti%, and northeast Iowa. The high pressure 
area advmccd southens twnrd to the lower Ohio Valley 
aiid wtis followed by a marked disturbmce from tshe 
north Pncitic. h a result frost was not reported escept 
in the cranberry boas of Wisconsin. ‘flie northwestern 
storni had renchecl &mitoha by the morning of the loth, 
aiid wns followed by a High from the Nort,li Pacific States. 
Frost wmiings were issued for the entire Northwest, and 
as Itir en,st :LS central Iowa and 11s far south as northern 
Ktinsas, mil frosts occurred the followin inorning as 

Nebraska. On the 11th warnings of frost or freezin 
temperature were issued for Montana, Wyoming, an 
Nortmh Dakota, and frost, warnings for western Nebraska, 

portions of the Chicago forecast d istrict on 16 days dur- 

where fresh winds prevente (s frost foiination, and warn- 

far east as western Minnesota and as 9 ar south as 

d 
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South Dakota, Miiineso tn, and northern Wisconsin , in- 
cluding the CraiibelTy bogs. These warnings were veri- 
fied as fi. rule escept from southern North Dakota south- 
ward to N e b r d a  , d ie re  cloudiness prevailed. As high 
pressure niid freezing teniperature still prevailed over 
much of the Northwest, warnings were again issued 011 
the 13th for frost in northern Miiinesotmn and tlie Dakotas 
and for frost or freezing temperature in Mont:mn and 
Wyoming. However, rain set in over niucli of this i1,rea 
and prevent.ed frost. 

Tlie nest wnriiiiigs were issued on the 1St81i for frost in 
western ICnnsas, mid frost or freezing teinperixture in 
Moiitmia, Wvominp, western Ncbrnslm, :ud cstreiiir 
western South Dskotn.. 9 clisturlmnce was ndvaiicing 
nortlienstwarcl over the Plains Stntcs, followcd b high 
rcssure ancl low t,empernture in tlie nortliern iiocliy 

lkowitniii region. The wai??iiip were verified :is n rule. 
011 the 15th warnings were issucd for frost in &fontiui:i~, 
Wyoming, westeiii North D:lkotmti, K~I~SZW, nad \vest8er1i 
and central Nehrd<n, niicl for frost or freezing tempern- 
ture in westeiii South Dzikot,a.. Frost occurred as indi- 
cated escept in K:nusns and easbrrn Moiitniin, rniii fnlling 

ressure still prcv:i.iler.l in thc latter Stnte. 
throughout tlie Northwest on t e lcith, frost waniings 
were q a i i i  issued for the iiortherii States of this dis britt, 
escept Mont8niin niid wes tern Wyoniiiig nitd iienr Lake 
Michigan. The warnings were writied esc:ept in ce1it~rci.1 
Wiscoiisiii a1ic-l hi  Iowa. Tlicre w : ~  little c1i:ingc. in con- 
ditions in the Nort,liwcst nu t,he iiioiiiing of thc 1’7th a i d  
warnings were issued for Wiscoitsi~i, Miiiiicsotii., north- 
central Iowa, and tshe enstmc?rii portions of t’lie Dnl\-otjas. 
There was 110 frost in lortiom of enst,erii Wisconsin, 
northern Minnesota , niic ! tzaste,iii North l):iko t:i on nc- 
count of cloudiness. In Iowa frost covered tlis wliolc 
State, except, the extreme south port-ion. 

A sinn.U aron of high pressure ndvnncrd from North 
Dakotrfi to the Lake reg101i during t’he 10 th :d 20tmli, 
cnusing €rest, in the cr:mberry bogs of Wisconsin. TV:i.r~i- 
iiigs of this frost were issued 011 tlir Intli. Oil t,he 31st 
frost w:iniings w‘crc isauetl for Wyomi~ig, 1)ut ww nci t8 
veriiictl 011 aocount~ of the uiiex ,cc.t.etl d ~ e l ~ p i i ~ ~ i  t. of n 
disturlxmcc ovcr that region. d n  the 23tl w:irJiiiigy wcre 
issued for Wyoruiiig ani1 Moiitnnn, and were vcriiiccl 
except in portions of Moiitniin wliore doucliness coiitiiiud 
‘The last frost wnniins of the monUi w w s  iwietl for 
westerii Wyoiiiiiig oil the 26th niirl were fully verifici1.- 
Chits. L. i@ircA.dZ, Assistcr~i.ii Amctsstcr. 

New 0rZca.n.s cl,istrict.-On Attry 1 , with the crest of an 
area of high pressure over c:iutern Coloruilo mcl low 
temperatures ovcr the Plains St:ites, frost mas forccnst 
for Oldnhomn, the northern and western portions of 
western Tesns, the northwestern portion of ens tern 
Tesns , mid the extreme nortlierii portion of Arlmistis. 
During the ensuing 24 hours the area of high pressure 
greatly weakened, :mcl although minimum trnipera turcs 
of 40° or sliglit,ly higher were recordcd in Ok1:ihoni:i :~nd 
western Tesas, no frost wn.s reported. 

A smd-craft warning was ordered for the Tcsns coast, 
n t  1 :16 p. m. on May 1 , as special observntioiis inc1ic:atccl 
that the depression at the nioutli of the Itio Gr:iiiilc l{ivc.r 
was develo >big in stren:nrrth. The wind velocities on t,li:tt 
afternoon s 11 iowecl that tfio wmiing was ‘ustifiecl. 

f iost  wnrnings were issuecl for ~ d h o n i a  and the 
Texas Pnnhnncllc on the morning of Mny 3 l>ccnusc. c-jf at11 
men of moderntclv high pressure movbi:nrr southewt’l\r:rrd 
from the Rocky Uountahi region. hi h e  following 24 
hours the high- iessure men nioved to the Gulf coast :ind 
pressure was f&ng rn >idly over interior sections, wit,li u 
well-formed low to t li ie northw:ird. The temperature 

As high E 

conditions show that the warning was justified, slthough 
frost wus not reported. 

Frost wm forecast on Mnv 11 for the northwestern 
portion of the Tcsns Panhandle hccniise of low tempem- 
ture northward , but a depression ovcr 61ie southern 
Plateau States estcnclccl its influence eastw:ird and pre- 
veil tcd frost f ormat ion. 

On May 14 n tlcciclecl trough of low pressure was ceiitrnl 
over ICnnsas, witrh n steep grnilients nnd f d i n g  tenipern- 
ture in the rear. Frost ~vtis prcdictecl ns prob:d>le in 
Oklahoma, northwestern Tcsas, m c l  northern central 
Tcsns. AIininiuni tenipemtures rmgiiig from 40’ to 50’ 
owurred the followi1ig iiicmiiiiig, but no frost was reported. 
This prrclictinn w a ~  repcntcd 011 May 15 mid wiis justified 
by the slight tcniprr:iture fnll oiisuiiig, nlthugh frost was 
not reported. 

From the condit,ious preceding niirl nl;tenrlin(~ the wind 
veloci tics on ~ : t y  18, wlieii g:tlcs occurrri! a.t 3i;n1wstoii, 
Burrwood, nnd Ncw Orlcans, it, moulcl nppc:ir that these 
winds were due to tlie niovenic~nt from west to enst of 11 
line of rapid pressure-fds not! slidmi by the isobais of the 
weather niaps. On the nioriiiiig of t.lie 1Sth n current 
velocity of 40 niiles n n  hour from the north naid :I 12-hour 
ninsimuni vclocity of 60 niiles north wcrc recorded 2i.t 
Gdwstoii. At, the cvciiiiig olwervat.ion the 13-hour 
niti.siniuni velocity reported wits $6 miles northeast :tt 
G:i.lnwton, while nt New 0rle:i.i~ it! \\-:is 35 miles wutliclist,. 
A t  Ncw Orlc;ina, 1)etween 12:30 1:. 111. :rnil 3:30 11. 111. the 
pressure fell 0.26 inch, nftrr diicli it rose grnilidly, the 
nia.sinium rc4ocity occurring n.t 1 :56-3 :Ol p. 111. Prc~ssurc 
clcvelopnimit~s somcwliat siiiiilnr occurr~tl ilt I3uriwood, 
La., where tlicm was n ninsiniuiii wind vc?locitg of 4s 
miles nor thens t . 

On May 51 , hecmse of n disturh:mce ovcr Ncbrnskn 
estending southw;wcl to Tcsns, small-craft wwnings wi?rc 
ordercvl for the ‘l’esas coast ab 9 n.. in. niitl \\-ere fully 
verified. This disturlmice wiis ncc~oni >:i.iiiocl by :I. tornndo 

On May 2-1 at N 1). in. A well-formed dcl>rc::sii)n w : ~  
central cjver tlio Itocky hfuuiitnin region, niic.1 thc winds 

wmiings were ordercd for ‘l’esne hit w ~ r o  lowered the 
nest morning, : r~ tlie disturlmicc~ niored northcmtwurd 
nnd winds 011 tlie GulE const! did not i1icrease.- 1IZ. 13. 
J’tockiimr , A s i s h i n t  J;wi-rrstar. 

D t w w  c(.islir.i.cii.-Frosts w-c!re c.oiiinioii during Ivhy and 
severe frosts occurrot1 iiiuc.11 l h r  thin usud. Warnings 
 ere issuctl for soiii(: pwt oI tlie tlistrict on the 1st to 3c1, 
iiiclusivc:; 7t.h, Stah, 1 W t  to lWi, inclusive; and 20th to 
3tith, inclusive. No severe frosts occui.retl without 
wnriiiiigs. 

0 1 1  tile mnriiiug of Mny 1 wmiiiw o€ frost w:1s issued 
for ~ o l o r a t ~ o  niid tTt:iIi : ~ L I  lienvy Eost in tlie nortliorn 
and esstern portions of Now Mexico. The warnings wcre 
fully verified except in the ininicdinto vicinity of Sdt 
L:iko City. The warning of the 2cl was for frcozing tsmi- 
pernt,urc in tlin nortlieenstcrii fourth of C~olori~clo, while 
w:wniiip for the Guiiiiisoii Vnlley were issued locdy,  
bnsccl ciii. the forccnst for coltlcr wciitlicr. Tlic: wwniiigs 
were verified, tlie northern IIIQII liaviiig overspred tho 
district. ‘.h wnriiings of the 311 for iiorthetwteim Now 
M(?.sicn werc vcrified, whilo tho wnriiiiigs for locd frosts 
in Utah niid wcstern Colorado were verified only in p r t ,  
owing bo tlie iiitcrvnntion of cloucliiioss in Utah. Tho 
w:~riiiiig of tho 7th for frost in hicdi district,s of Utah was 
fully veri~iccl, but in western ~*oTorailo the waiiiing was 
lint gmer:dl-y vcrifiecl, thc crwt of the westerii high pres- 
sure hiving ndvtuicocl niorc repidly than expected, and 
north of the district. Tho wtwning of the Sth for locd 

in Oklidionia during tlic prrceding nig II it. 
WC’rC’ frcS11 (J11 the? \\‘C‘St COiLStv 1 J f  ‘YcSiIS. South(’ii.St st,Orl11 
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frost in Colorado anel Utah was not verified, owing to the 
cloudiness thnt attendoil the rapid southeastmircl I ~ V I ? -  
ment of n low-pressure nren froni the nortlivest. Tho 
warning o€ the 10th for heavy frost with frwziiiv tem- 
pemturw in locitlitics in iiortlicrn ; i n c ~  w\;c?stern ~cXor:ic~o 
and Utnli rind heavy frost in northern Ncw Mesicc) m r l  
northern Arizoiiit wiis vwificil in tlie grentcr xirt of C b l -  
orndo ani1 Utah, but, in New Mosico m c l  B rizoiia tlic 
maiming wis not wrificd, thoso sections liaving conic 
under the cloiiiintition of n lom-1mssurc nrca tllat dcvd- 
opil  in tlio cxtrt:iii(! soutliwcst. 'Yhe wmiing of the 1 It11 
for frost in estrcmo nortkcrii C!olor:ido xiid in U t d i  ; 12th 
for frost in ~ l~ t i i h :  Kith for frost in \Vt!etcrii Colornrlo ant1 
Utah; 15th for Culoraclo, Ut.uh, iiiill nortli~vi?sterii New 
Mesico wcrc fdUy rc?riEod, wentlic!r cc~~itlit~ioiis in tlic dis- 
tricts indicatd llnving reiiitiiiwcl untlc?r tho controUiiip 
influence of high pcssirre. 'I'he wliriiiiig of tlic? ldtli? t.ho 
most iniportmt ut tlic mont,li, for 1ieti-q- frost iii C!olorailo, 
Utd i?  Iiortiierii Ncw hIasico, with frcexiiig tenipsrzituro in 
northetistern nnd southwesterii C'c~lornilo, soutlierii lTt.tLli, 
and northv;cstori\ Ncw Mesicw \viis f idly vc!rilicd, the HIGH 
in this case moving sout,henat~~.lrtl. ' h e  wiiriiiiig of t,lin 
lGth for Cdowilo nnd Now hluixicn wtis not enorall I 

veri[it!cl, owing tci  the cloucliiiess wliicli nttcnrlerl t7io c~evel): 
opiiiciii of it LOW in tile southwest. The wariiings of tho 
%Mi tint1 2 Ist, wiiicli wore issued in :iiiticipat,ion of n 
rripid iiuing in ol it low pressure nrcn over C!olvrudo, w!ro 
preiiinturc iuicl not, -,-critic!(l. The wrmiii,g of tlic 2211 for 
Utah wis wrifitd, not~~-itlist.iiiitIiiig tho f:ic 1. tliat a I ~ V  
was in c'ours~! of tlc!vc+lopiiiniit iii NCV:L~:L mi tlic? morning 
of thc 3Yil. The further tluvelol~iiiciit of t.liis LOW prc- 
vented frost,s on the moriiing of the 24tli, wmiiiigs 1i:Lviiig 
been issuotl for locd frosts iii w~st,i!rii. Ctloriiilo niitl Ut,nh. 
Tlic w~i~r~iings, of the 24th werc Por frost in iiortlu!rii 
Arizona aiicl 11 tnli : i i d  wwe fully .vcrifiecl , tlicso locnlities 
coming uiiiler tlic iiif1nenc.u of tlio front of t,lic+ ~c!st,crn 
HIGH. 0 1 1  thc 25th mamings wcrc iasuetl for locd frost 
in wcstcrn Colorailo, northrm Arizoii;i, iiiid Ut& 'l'li(!sc 
worci veriiitd escept in n l ~ r ~ , l i ~ ~ ~ l ~ s t , ~ r i ~  U tali. 'I'lie w:iwning 
of the 26th W~XS f i  IP \\-uisti?rli c'oloribc!c> i~iid lli>rtjlic!rn NCW 
Mesico, m i d  wiis vcrifiod c w q t  iii )arts of ncjrtlictisterii 

Sua E~[nci.sci, ri;afr~ict.-A fl)rclaiist for s l io~em iii thc 
north portirlii of iicwt,iicrn Ciiliioiiiia wns iusud cjii t,ho 
nioiiiiiig OI I;he O t h ,  m d  the showcis occurred in thatm 
section 111 the dtti?lo<)Ii iuid night. On the nioniiiig of 
the Sbh wiriiiiigs of shc)\.i.ers in tile estreiiic north portion 
011 the '3 th wore issuccl, ;md sli!wers ocourrcd iii the :tft,er- 
iioon aiicl iiight of thc Ytli :uid 011 t,he '3 t h .  Sliowcis 
occuped in the 1iorth portioii of nortlicrn C'riliforiiin on 
the 1Sth without, wiir:iiiigs, niitl mi inde&iit.e Ioreciist, 
for sliow~eis in iiortlierii Cnlifoniia i ~ i d  Nevada issuccl 
on the 1 Sth was p:irtJy verified thc following night ilncl 
day. Showeis in Nevada on t'lie 24th werc without 
warnings. 

A severe frost occurrecl in the const, valleys nncl delta 
section, with tlic clearing weiitlier 011 the inoriiiiig of blie 
7th, without wnmiu , a i d  clicl consiclerable clan1n.ge to 

Califoniiii w : ~  issued on tlie (3 th, and the following 
moniiig frcIst,s, tloiiig c.oiisideralh (hiiiigc? occ.urred in 
portions of the S3.n Joniluin viilley iciicl 011 tslie ~iort~li 
coast. 

Stonii wniiiings were ordered 14 tinies during the 
montnh zncl were verifiecl in nearly every insb:uic.e. No 
verifving velocibies occurred without wsriiines. iiiicl there 

New Mexico.- If'. 11. h'twidcub ury, L i.s$t+t i*7~wtw.stci~.  

vines. A w:irning o r frost in esposed pltices ii1 nortlicru .- 

OF. 
29 
33 
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Portland, Owg. , di'i.Rti~ict.--No unusual c1iara.c. tcristics 
were noted in coiiiiectioii with the weather elliring the 
first part of May, escept the sc)mewhat sudden appear- 
:nice on the British Columbia coast of a miirked iliu- 
turlmice on the eveiiiiig of the 7bh; its eastwnrd iiiove- 
nieiit, peiiiiittcd a return to iioiiiinl weather conc1itio:is 
by tho (3t,li. 0 1 1  the 10th the Pacific "High" shifted 
nort,liwtird to tvhe cons t of Brit,isii C!olunil~i:i, resulting 
ill IL period of fair weather \vit,li temperatures below 
1 1 0 1 1 d  aiid generd frost,s. A l t h n ~ ~ h  this "HighJ ' 
I i i i  vtbretl iwcr tho North Pacific co:ist during the rcni:i.ilicler 
of the nic:mth, its sllil'tillg tjo t;hu northeni Chlifoniin 
const anel h c k  ngiiiii resulted in geiierallv uiisett81ed 
\vea thcr from t,he 1'7t'h 011, with :i c.onsiclerahle timount, 
e l l  duutlincss , :hi 1i)1~~iidly low tmiperaiturcs, mid some 
l o d  s h o w e ~ .  The clevelopment of :I nii1rked clis turb- 
imce ovc'r the l3zisin Stnt,es 0 1 1  the '73t1, ~ 1 d  its subsec ueiit 
lcisurcly e:is tw:ird nilvnncc? d c d  very niiztcrial t y in 
1)riiigiiig alx)ut, tlic 11 riusunl we:it,lier coiiditioiis of tlic 
latier p r t m  of t,lic inontli. The :ivcraigc daily departure 
from 1 i ~ ~ : i i i l  tei~iperiiturc w x s  - 3.1 a. 

A st,orlii wnniing wv1w issued for the Orcgim coast and 
tlic mouth of the Colmubia Kimr on the evening. of the 
:t,li. 'l'lic waiiiiiig shoulcl1i:ivc lwcn estcJillcc1 tci  mcluclc? 
Seattle also, wlierc moderiit'e to i'rcsli gdes occurred, 
thoiigh t h y   ere presuinably in the iintiire of scliialls 
ant1 of short cluriLtion. Siu:ill-cr:~f t ~ ~ i - ~ i i i i p  were 
iesuetl on fvur occ,aaioiiu for c s ,iisc:tl loc;ilit,ics in the 
cli:it,ric:t, n n t l  i c  ir bclic\-ecl t>li:it n! ' -1 \\-crc verific?iI ; tlic olic! 
ishucil on tlw Wi sliuultl have lmw a st,nriu wurniiia 
f(.w puget ~ o u i i l i ,  :is tlic verifying veloci t,y wiis esceecd 
:tL Sc;i.ttlc. On the 7bh tdie wiiid aittaiiid i i  velocity of 
i:! miles tin 1 1 0 ~  frorii tlic southitst tit, North Head, 
Wiisb., but 110 kiii~wii c:wualties rrsultctl. 

Voiir frost w:iniings worc issued for t.lic entjire district, 
of which two mere veriiiccl, one wtis pa.rti:illy verified, 
aiicl o i i e  was i i  hihre  due to tlic developmen t, of cloucli- 

oI tho (listrir. t, nncl of t-liese? sis w c w  .fully vcriiiccl, t, part ire? 
1~0~s .  'l'wclvc frost w:iniings were issued covering 

pirtidly vcrilicil? and three were fd i i rw  tluc to thc 
slcy becoiniiig cloudccl, tliougli in one of t.licse iiist8nnces 
snmv result8ril with a tciiiperiiture of 33O. In t,he Rogue 
llircr Vdlcr, where orchard licatin(r is resorteel to in 
orcllcr to revoiit c1aiiiage to fruit &mi low t,cnipera- 
turrs, nnt r where we had a rcprcsrntiitive Iroin this 
ofKce in the field, our forecasts were very satiefnct.oiy; 
our iiioniiiig woztt!ier foren:ists includcd the infomia- 
tioii thnt light, or heavy frost,s were espcct.cd, mil in 
tlic cvciiiiig aiio tQer tsle~rain giving the ex >cct.ccl 

was sent,. Tlic coni1)~irisoii uf the prcdictd slid t ho  
resul tkig t,empemturcs for the ilntes oii which frost 
wiiriiings for the Rogue Rivcr Vdley were issued tire 
givcii liwc?: 

minimum t,i?inperzi.turc for ti'ie "key ' 9  station nt 3 2 ettforcl 

. . 

nates oI P. 16. waruliigs. 

1 'The t.mu ''IIi,rh'' used %bow ders  to that port.ion of the normal Parific high pres- 
siirr :ire3 :w drawfi on Weither 13iiceaii Chst  "A." * If aliv clears. On thisdate oneof thosubstations located at Mdoc Orchard reported 
a minimum tempenturr of 27'. The i usllficstion "if sky clears" w s  uecessary. 3s it 
n'na utizert:iiii wlieihrr or nul the cloudiness ~voolil roiititiur Ilironghoiit the night. 

d -  

W8S no da.lli~lg0 to ShippiIlg.--(?. 
Fo9.accrstcr. 

H .  ~~.i&.oh, .&tl.icl 
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LIVE-STOCK WARNINGIS. 

Six sets of warnings were issued for expected weather 
conditions detrimental or dangerous to the livestock 
industry, on the 6th, loth, 17th, %th, 32d, mid 25th. 
These were really consecutive warnings, rather th:ui 
sets, as they covered racticdy the entire period froni 

no further necessity for continuing them. The fol owing 
warnings were issued : 

Hay 6,1916.-Unsettled with local ehowers and cooler weather Sun- 
da md Monday, probably clearing Tuesday and Wednesday with 
co& nighta. Warmer last of week. 

Hay 10,1916.-Faj1 weather with cold nighta and higher day tem- 
peratures indicated for remainder of week. 

May l Y ,  1916.-Unsettled, showery, cooler weather indicated for next 
two or three days. 

May bO,1916.-Fair weather indicated next two or three days. 
Warmer days, cooler n i g h  Monday, Tuesday. 
Hay %?,1916.-Unsettled with local showers indicated for next day 

or two. Temperatures will probably continue moderately low. 

Y the 6th to the close o P the month, when there ap eared 

N a y  25, 1916.-Umettled. partly cloudy weather to-day and Friday, 
probably fair, following two or three days with slowly riaing tempera- 
tures. 

A cliang? in weather conclitioiis resulting in light pre- 
cipitation i n  live-stock districtss really called for another 
warning on the niorliing of the 3lst, but low tempera- 
tures :ind precipitntion were not estreine nncl no reported 
hardship or daiiiage occurrccl, :iiicl our warning of the 
23d (p. 111.) covered subsequent me teorologicnl con&- 
t,ions. The s tocknieii desirc aclvtmce information, when 
pmcticnl>le, of im ortant weather c h i  es for better or 
worse, as iii:i.ny oF t,lieni govern tlieinse f ves accordingly 
during lniiil,iug and shetwine time. The warnings have 
been reasonddy ncc.nrat,e ti.113 tiiiwly , tind newspaper niid 
persoiid espreessioris of satisf:wtion :md coniiiiendatioii 
received have been very gr:i.tif ing indeed, as the iiidi- 
cste the practic:ihilitsy of this tJr . eatmure of Weat'lier 1?1 ureau 
forecast work.-T. Ihziicis Dr&, Loml Awtva.&r. 


